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Abstract - The effect of xenobiotics on cytochrome P450 (CYP) and 7-ethoxyresorufin-
O-decthylase (EROD) in hepatopancreatic microsome of surf clam, Coelomactra anti-
quata, were investigated. The microsome isolated from the digestive gland of the surf
clam, collected from the east coast of Korea, was in vitro exposed to p, p—-DDT (0.1, 0.4
and 1.0 mM) for 30 min and 2, 3, 7, 8-TCDD (0.01, 0.04 and 0.1 ppb) and PCB-153 (0.01,
0.04 and 0.1 ppb) for 7 hr. In the case of DDT exposure, the CYP content and EROD
activity of 1.0 mM exposure group increased up to about 117% and 120% of the DMSO
solvent control group after 10 min. exposure, respectively. After 2 hr exposure of
TCDD, the CYP content and EROD activity were also induced to the range of 103~
110% and 121~ 139%, respectively. The PCB-153 exposure group showed 107~112% of
CYP content and 129~ 140% of EROD activity after 2 hr exposure. Three test chemicals
apparently induced CYP and EROD aectivity in the microsome of surf clam. The
inducing potentials depend on the test chemicals.

Key words : clam, Coelomactra antiguata, cytrochrome P450, EROD, DDT, TCDD, PCB
-153
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A &1, o] Fl| A& eytochrome P450 monooxygenase
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trichloroethane), PCB-153 (2, 2/, 4, 4/, 5, 5'-hexachloro-
biphenyl)Z} TCDD (2, 3, 7, 8-tetrachloro-dibenzo-p-
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1. :FA)¢

714944 FEE=2E 1, 1-bis (4-chlorophenyl)-2,
2, 2-trichloroethane (DDT; Sigma, U.S.A), 2,2/, 4, 4", 5,
5’-hexachlorobiphenyl (PCB-153; Chem Service, U.S.A)
7} 2,3, 7, 8-tetrachloro-dibenzo-p -dioxin (TCDD; Ultra
Scientific, U.S.A)2 AM43lQom, o] 5& Kol A}
48t DMSO (dimethylsulfoxide)S H]| 235l njzz R
Azt &4 2R 2% Sigmarls] SFA % AR)E
gt

2. A9 EF vjazE AR

Algell= 200109 79 A= oY deldel T
g3t = F=2 (Coelomactra antiquata; 5~10 cm, 25~
50 )8 ARgslsdel Aelle AE dA7AzR &4 o3
47l F7 Fxer 28] F71HEA 19 o)A <
AHAZ] g 24 A $9E AEse 2Ee
g 232 /9z 283 dodz =34 (digestive
gland) Z2xj9} YR E A43 vzZ2HE WEAC
%, 244& =o} alAikgtE4d (0.1 M KHPO/KHPO,~
20% glycerol, pH 7.4)0.2 723} 3t Lo £14]5e]
(8,000 X g, 20 min., 4°C)& stz Al g mo} &4
2] (100,000 X g, 120 min., 4°C)3l WA # 315 7}
gheke AAE-E A7) QAR (PH 7402 AF
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% 719 microtubes] AFH FF3sl -150°CY =
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oFstHA dA Algiwleh FEWALEAE EHA s
2, PCB-1533} TCDDX: 0.01,0.04 @ 0.1pphe] F==
wjo¥stgl ony, DDTE 0.1,04 % 1.0mMe] == wje}
stolvt. 283wl oFA| 7k DDTS] -9 Ho 308714
2 393, TCDDS} PCB-1532] 7-$eli= oju] A )
A AR e W) dojukA] ekokrlel wiok

Mg 9 Hd A2 st 3, vIE 98
A w2 DMSO (2%)5He 718 sham75 AR
Bte] Grollxe} e wpalo =z wiopstgich Zb &7 A
T ouleks 3wl AAE T o HFEE Egich
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4. FEAAELS 37

CYP %2 222 Omura and Sato (1964)2] ¥py-&
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hydrogenase/NADP)& 713} o}-&el 7]4al 7-eth-
oxyresorufing @31 LA AIZE WHgA)1FH A= reso-
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Fig. 1. Time-course in vitro interaction of CYP content of
the digestive gland microsome in bivalve, Coelo-
mactra antiquate, with exposure to DDT. Data are
the average value of triplicate experiments and
expressed as percentage of 0 min incubation.
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W kA ZEe] S7he) olEe] Aol FobAdAM 30% Fd
= zbZb 117% (42.6 nmol min-! mg-1), 120% (43.8 nmol
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Fig. 2. Time-course in vitro interaction of EROD activity
of the digestive gland microsome in bivalve, Coelo-
mactra antiquata, with exposure to DDT. Data are
the average value of triplicate experiment and
expressed as percentage of 0 min incubation.
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Fig. 3. Time—-course in vitro interaction of CYP content of
the digestive gland microsome in bivalve, Coelo-
mactra antiquata, with exposure to 2,3,7,8-
TCDD. Data are the average value of triplicate
experiments and expressed as percentage of 0 min
incubation.
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Fig. 4. Time-course in vitro interaction of EROD activity
of the digestive gland microsome in bivalve, Coel-
omactra antiquata, with exposure to 2,3,7, 8-
TCDD. Data are the average value of triplicate
experiments andexpressed as percentage of 0 min

incubation.
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Fig. 5. Time—-course in vitro interaction of CYP content of
the digestive gland microsome in bivalve, Coelo-
mactra antiquata, with exposure to PCB-153. Data
are the average value of triplicate experiments
and expressed as percentage of 0 min incubation.
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WA FA3eh CYP §tFe] W3 (Fig. 3)8 29l 2F
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Fig. 6. Time-course in vitro interaction of EROD activity
of the digestive gland microsome in bivalve, Coelo-
mactra antiquata, with exposure to PCB-153. Data
are the average value of triplicate experiments
and expressed as percentage of 0 min incubation.
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A 4 9l=d B3] 28,7, 8-tetrachlorodibenzo—p-
dioxin (TCDD)¢] FA et fAFAL] wHellr #AE
2o 7 glvh(Kime 1998),

o| 5 FgHEo] Abgtolvt ARdAQ ZEAL e 84
2ol w A gk M= AR g2 dF7} o F
o] Z A5, s kg Bol| #3F A7 wA] gon, B3] I
Foll AEiME we AL Aol ol A A
59 stEAL 25 paelwt sl 24 34
T OAT £FME e A ¥ -EAS A =
2oz AHE o|FHA H{3A == vl 7}k
of BFxshd wielr HAL ML= spPA 5o
pogs st AF (flter—feeding)sls ol &4
9 HF{E= 43E 24 & A o|vh(Kannan 1999). A4
2 FXF Mytilus edulis)E A} o= PCB-779 &5
7+ A (depuration)& =AMt <7 (Moy and Walday
1997 M e 2E7]7H(14Y) & BXE= I3RS A
% ZAsga FRE AR Sl 2% Fel= 3}
EAL wiAdsE date] $AFA dstviay B uEelE
9, o]& w]Fo] JFi PCBFo| oF =A Fg& ¢
o A Az 71 e & AEACE 994 2
927 (xenobiotics)ol] & AWML )57
T3 MFO £4A47F f257]= gfx =y X&¥ 7]
= gee 7 uks-g 2AlEle 98k eE AztEs
g}, MFQ x44 Z|AE CYP %%9} EROD &4 ¢]
7 dubg o g zAMH T glow, PCBsvt PAHs9} 7
2 09EAY FAMAME dE] 452 v} (Kime
1998).
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2% CYPs} EROD 4% $-x=39ich

AZFE DDTH =274 AWoo DDT/F &
Azte o] 54& JeplZ)17HA] A=le ARbe] Z4-FR
v Z%l3x MFO 244 = 3383 f-257 v
B v 9o} (Weis 1974; Addison et al. 1977). 281} =
A M ole} el DDT9] wjsfelr e CYPS
EROD #4eo] ¥ @499 7L AZMME fF=H9:
d, o] Ao]E Bolix AL WANEe AFdd
=S invitroE AW Ax oY Ao}
R AL

a3 2 A¥eA] TCDDw} PCB-153¢] x2%5F 7
Sl 247k Fol CYPE} EROD #A4e] =% &
2odotrt ol % Al Ztadhs AFE Bl (Figs. 8-
6), ©|= TCDDw} PCB-153¢] 2]& MFO &A1) #

=akay) 5Aog gl xaloA]g] fAlHEgo] BiA
o2 vEhd dEo =2 Atz

TCDD: o] FHe] 7| aA]d] =lztebe (Wisk and
Cooper 1990a, b; Buchmann et al. 1993), o A Z-7
o g 290 F(tumors)2 U 7| (Grinwis et al.
2000), L2]3t 71 <k AbSAE TCDD2| 7o ot
g Fols}b Qlokm elA gleh (Hekton ef al. 1994). o]
X olFel Wik WA BAe #wI d7EAE
BagE vl g} ¥ F W FelA e 2rgdaAe] w)A
= g3l FANE Geinl vk YA B o Fol
Mo} sz ZF Zlelgl o ARG

39, PCBHE $ 74l welr MFO 44 w32 o}
24 Vehdets 8} (Gooch et al. 1989). ] & S, o
29l scup (Stenotomus chrysops)dl| A 3,3, 4, 4 ~tetra-
chlorobiphenyl (PCB-77)& E-7}3x}sld ERODse}H
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AD djAbel] Fedsl= CYP g} NADPH-cytochrome
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sl S} (Foster ef al. 1998). 2 Al&eA] HFEZ
A wmZ2F 0.01ppb wWikTE Mok 242F 3o
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Z7hH e =E25ES =29 (n vitro)o] E37]
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o 3097t AF&shade] 74¢) CYP 34 EROD %
Yol FAsATtT Dot ozl AHEE FYse] 1B
WA=, PCBsell 247} a8 MFO 544 62
AloF E5, AEZ (F, A F)elv =B W tn vive, in
vitro, 37FFAL AR B), xF 712 (7] %k, A
kE)o) wet Aeo]F Hel R Flc

o]HH B AFelME A 719 d=As weks g
34-¢]l DDT, PCB-153 2 TCDDr} W&z v|Aas
F9 FEAAL m2A Y S CYP ¥k EROD &
A& invitrod M F=AIZITHE A& HA® $ sl
gy o)E HAFED f= AxE &%l AR
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